). These data were evaluated for evidence of mixing with nearby geothermal waters (Fosbury, 2007) . That study used several methods to identify mixing zones of ground and geothermal waters using trace elements, chemical equilibria, water temperature, geothermometer estimates, and statistical techniques.
In some regions, geothermal sources influence the chemical quality of ground water used for drinking water supplies. Typical geothermal contaminants include arsenic, mercury, antimony, selenium, thallium, boron, lithium, and fluoride (Webster and Nordstrom, 2003) . The Environmental Protection Agency has established primary drinking water standards for these, with the exception of boron and lithium. Concentrations of some trace metals in geothermal water may exceed drinking water standards by several orders of magnitude.
Geothermal influences on water quality are likely to be localized, depending on directions of ground water flow, the relative volumes of geothermal sources and ground water originating from other sources, and depth below the surface from which water is withdrawn. It is important to understand the areal extent of shallow mixing of geothermal water because it may have adverse chemical and aesthetic effects on domestic drinking water. It would be useful to understand the areal extent of these effects.
Study area
The Stillwater geothermal area is located in the Carson Desert hydrographic area in northcentral Nevada. The community of Stillwater is located about 20 km east of the city of Fallon, near the center of the Stillwater geothermal area (Garside and Schilling, 1979) . Carson Desert is a hydrologically closed basin at the terminus of the Carson River basin (Figure 1 ).
Four aquifers have been defined in Carson Desert, including a consolidated basalt aquifer and three unconsolidated, basin-fill, sedimentary aquifers. The three basin-fill, sedimentary aquifers are designated as shallow (0-15 m or 0-50 ft), intermediate (15-152 m or 50-500 ft), and deep (>152 m or >500 ft). The primary basis for these designations is water chemistry, particularly water hardness (Glancy, 1986) .
The principal source of recharge to the shallow basin-fill aquifers in the Stillwater area is upwelling water from the intermediate aquifer, and infiltration of surface water from irrigation, which is supplied from the Carson River and Truckee Canal. Three hundred and seventy miles of lined and unlined canals supply water to irrigated fields in the Carson Desert, primarily for alfalfa production (Lico and Seiler, 1994) . Previous studies show that residents of the Carson Desert are exposed to high levels of trace elements in the ground water, including arsenic (As) and tungsten (W), which are potentially related to geothermal activity in the area (Lico and Seiler, 1994; Lico et al., 1987; Seiler et al., 2005; Welch and Lico, 1998) . These studies have also suggested that high concentrations of total dissolved solids (TDS) in Stillwater well-waters are due to evapoconcentration of recharge water. 
Sampling procedures
Wells in and around Stillwater were sampled once each in June and July of 2005. Table 1 presents location and depth of wells included in the study. Well coordinates were obtained using a geographic positioning system (Garmin GPSmap 76S). Estimated well depths were obtained from interviews with well owners.
For low temperature domestic wells (water temperature <45 o C), samples were taken from the spigot closest to the pump and upstream of any water treatment or storage equipment. A YSI Multiprobe with flow-through cell was used to measure water chemical and physical properties (temperature, pH, specific conductance, and dissolved oxygen) in preparation for sample collection. Each well was purged until readings for temperature, pH, and dissolved oxygen remained constant for 5 minutes. The samples were not filtered. Samples for δ 18 O and δ 2 H analysis were collected in 5-mL glass bottles and sealed with parafilm. Acidified and untreated samples were collected in plastic bottles provided by the Nevada State Health Laboratory. Table 2 lists methods and associated reporting limits.
The YSI Multiprobe and flow-through cell could not be used with hot waters (>45 º C). Hot domestic wells were sampled from the spigot after purging 56-75 liters and temperature remained constant for 5 minutes. Temperatures were measured with a hand-held thermometer. Two samples from a geothermal power plant (P1 and P2) were taken from valves closest to wellheads. Temperatures were measured by facility personnel. The open-air method of sampling at the power plant resulted in a great deal of steam loss from these samples, which must be considered when interpreting results.
Chemical data for ground water samples

Laboratory methods
All sample analyses, excluding isotopes, were performed by the Nevada State Health Laboratory (NSHL), on the campus of the University of Nevada, Reno, in Reno, Nevada. The methods used for each analyte are listed in Table 2 O analyses were performed using the CO 2 -H 2 O equilibration method of Epstein and Mayeda (1953) . One field blank and 4 field duplicates were collected and analyzed for the full suite of analytes, in order to assess for quality assurance. 
Chemical data
Chemical data for groundwater samples are presented in Table 3 . Samples numbers 1-39 were collected from domestic water wells, while samples P1 and P2 were collected from the Stillwater geothermal power plant.
Quality assurance
Quality assurance data are presented in Table 4 . Analysis of the field blank was below reporting levels, for all analytes. Precision of the duplicate samples was expressed as the percent relative standard deviation (%RSD), also called the coefficient of variation (eqn. 1; Skoog et al., 2000) . Duplicate samples generally showed a %RSD of 0-5%. 
